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tribution of water between the vascular system and the tissues.
Through an action upon the liver, either through sympathetic
nerve impulses or the liberation of adrenaline, the sugar of the
blood is raised. J The sympatho-adrenal system through its
various activities increases the body's efficiency in times of stress.
Many manifestations of an animal when in danger or when its
powers are being taxed to the utmost., are those of sympathetic
stimulation, e.g., dilated pupils, rapid heart action, contraction
of the spleen, and the erection of hair or ruffling of feathers
(due to contraction of cutaneous smooth muscle; see also
p. 463).
The sympatho-adrenal system, highly important though it is,
can nevertheless be dispensed with. It is not, essential to life
nor even to well-being, provided the animal is not exposed to
some environmental hazard. Animals from which the entire
sympathetic and the medulla of both adrenals have been ex-
cised live in perfect health in the sheltered surroundings of the
laboratory. They cannot, however, withstand cold and are less
well equipped than a normal animal to meet an emergency
which demands the marshalling of its resources, either to de-
fend itself or to fly from the threatened danger.
The transmission of autonomic effects by chemical substances.
Research of recent years has disclosed the amazing fact that
many sympathetic and parasympathetic effects are not brought
about directly by the nerve impulses themselves, but by chemi-
cal substances which the impulses cause to be liberated from
the nerve endings. In treating of the control of the heart, it
has been mentioned that, when the vagus is stimulated, ace-
tylcholine is liberated, and is the direct cause of the inhibitory
effect upon the heart muscle. Similarly, an adrenaline-li^e
substance, now generally known as sympathin (p. 465), is lib-
erated from terminals of the cardiac accelerators, and from cer-
tain other nerves of the sympathetic system (see pp. 208 and
465). These facts, which have led to a revolutionary change in
our ideas of peripheral nervous action, have been supplemented
within the last few years by a number of observations of great
interest and importance.